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Description
[Technical Field]

[0001] Certain embodiments of the disclosure relate to
an electronic device for controlling a process and a
method thereof.

[Background Art]

[0002] Electronic devices are able to perform many
functions. The performance of even the same function
has been improved with the development of the technol-
ogy. In addition, when the power of an electronic device is
applied, functions being performed in a background are
increased. For example, a data transmission speed is
increased, and the electronic device can output high-
resolution motion picture playback. When the electronic
device is turned on, even a security-related application
can operate in the background. However, since many
functions are performed with limited resources, a number
of problems can occur.

[0003] US2009/064164 entitled "Method of Virtualiza-
tion and OS-Level Thermal Management and Multi-
threaded Processor with Virtualization and OS-Level
Thermal Management’, in the name of Pradip Bose et
al. discloses a program, product and method of mana-
ging task execution on anintegrated circuit chip suchas a
chip-level multiprocessor (CMP) with simultaneous mul-
tithreading (SMT). Multiple chip operating units or cores
have chip sensors (temperature sensors or counters) for
monitoring temperature in units. Task execution is mon-
itored for hot tasks and especially for hotspots. Task
execution is balanced, thermally, to minimize hot spots.
Thermal balancing may include SMT heat balancing,
CMP heat balancing, deferring execution of identified
hot tasks, migrating identified hot tasks from a current
core to a colder core, user-specified core-hopping, and
SMT hardware threading.

[0004] US2015/0121105 entitled ’Electronic Systems
including Heterogeneous Multi-Core Processors and
Methods of Operating Same’, in the name of Min Seon
Ahn et al. discloses a method of operating an electronic
system including a heterogeneous multi-core processor.
The method includes measuring the temperature and/or
workload of a big (high-performance) core and switching
a current core load from the big core to a small (low-
power) core in response to the measured temperature
and workload of the big core.

[0005] WO2015/183525 entitled 'Thermally Adaptive
Quality-of-Service Levels’ in the name of Apple Inc. dis-
closes amethod and apparatus of a device that manages
a thermal profile of a device by selectively throttling
central processing unit operations of the device. The
device manages a thermal profile of the device by ad-
justing throttling of a central processing unit execution of
a historically high energy consuming task. In this embo-
diment, the device monitors thermal level of the thermal
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profile of the device, the device is executing a plurality of
tasks that utilize a plurality of processing cores of the
device. If the thermal level of the device exceeds a
thermal threshold, the device identifies one of the plur-
ality tasks as a historically high energy consuming task,
and throttles this historically high energy consuming task
by setting a force idle execution time for the historically
high energy consuming task. The device further executes
the plurality of tasks.

[Disclosure of Invention]
[Technical Problem]

[0006] When an electronic device uses certain ele-
ments, such as a communication module or a processor,
the usage can generated heat. If the amount of heat that
is generated becomes excessive, the heat can degrade
and even destroy the used elements.

[0007] Limiting the whole performance of a system can
alleviate the foregoing problem. The method can limit the
performance of the system by decreasing the number of
cycles for the processor or compulsorily terminating a
process being that is infrequently used. However, this
may cause a problem in that user’s service quality sa-
tisfaction is degraded.

[Solution to Problem]

[0008]
claims.

The invention is set out in the appended set of

Advantageous Effects of Invention

[0009] According to the certain embodiments of the
disclosure, the electronic device can control the heat
generation of the electronic device by controlling the
process being executed in the background.

[0010] According to the certain embodiments of the
disclosure, the electronic device can control the heat
generation of the electronic device by adaptively control-
ling the process less sensitive to a user’s sensible per-
formance.

[0011] According to the certain embodiments of the
disclosure, it is possible not to degrade a quality of
service being provided to a user while controlling the
heat generation of the electronic device.

Brief Description of Drawings

[0012] Inrelation to the description of the drawings, the
same or similar reference numerals may be used with
respect to the same or similar constituent elements. The
above and other aspects, features and advantages of
certain embodiments of the disclosure will be more ap-
parent from the following detailed description, taken in
conjunction with the accompanying drawings, in which:
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FIG. 1 is a block diagram of an electronic device in a
network environment according to certain embodi-
ments of the disclosure.

FIG. 2 is a block diagram illustrating a part of an
electronic device according to certain embodiments
of the disclosure.

FIG. 3 is a block diagram in accordance with func-
tions of an electronic device according to certain
embodiments of the disclosure.

FIG. 4 is a flowchart in accordance with functions of
an electronic device according to certain embodi-
ments of the disclosure.

FIG. 5is a diagram illustrating processes scheduled
by a process controller according to certain embodi-
ments of the disclosure.

FIG.6is aflowchart of an electronic device according
to an embodiment of the disclosure.

FIG. 7Ais a flowchart of an electronic device accord-
ing to another embodiment of the disclosure.

FIG. 7B is a flowchart of an electronic device accord-
ing to another embodiment of the disclosure.

Mode for the Invention

[0013] When an electronic device uses certain ele-
ments, such as a communication module or a processor,
the usage can generated heat. If the amount of heat that
is generated becomes excessive, the heat can degrade
and even destroy the used elements.

[0014] Limiting the whole performance of a system can
alleviate the foregoing problem. The method can limit the
performance of the system by decreasing the number of
cycles for the processor or compulsorily terminating a
process being that is infrequently used. However, this
may cause a problem in that user’s service quality sa-
tisfaction is degraded.

[0015] According to the certain embodiments of the
disclosure, the electronic device can control the heat
generation of the electronic device by controlling the
process being executed in the background.

[0016] According to the certain embodiments of the
disclosure, the electronic device can control the heat
generation of the electronic device by adaptively control-
ling the process less sensitive to a user’s sensible per-
formance.

[0017] According to the certain embodiments of the
disclosure, it is possible not to degrade a quality of
service being provided to a user while controlling the
heat generation of the electronic device.

[0018] Hereinafter, certain embodiments of the disclo-
sure may be described with reference to the accompany-
ing drawings.

[0019] Fig. 1 is a block diagram illustrating an electro-
nic device 101 in a network environment 100 according to
certain embodiments. Referring to Fig. 1, the electronic
device 101 in the network environment 100 may com-
municate with an electronic device 102 via a first network
198 (e.g., a short-range wireless communication net-
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work), or an electronic device 104 or a server 108 via a
second network 199 (e.g., a long-range wireless com-
munication network). According to an embodiment, the
electronic device 101 may communicate with the elec-
tronic device 104 via the server 108. According to an
embodiment, the electronic device 101 may include a
processor 120, memory 130, an input device 150, a
sound output device 155, a display device 160, an audio
module 170, a sensor module 176, an interface 177, a
haptic module 179, a camera module 180, a power
management module 188, a battery 189, a communica-
tion module 190, a subscriber identification module(SIM)
196, or an antenna module 197. In some embodiments,
at least one (e.g., the display device 160 or the camera
module 180) of the components may be omitted from the
electronic device 101, or one or more other components
may be added in the electronic device 101. In some
embodiments, some of the components may be imple-
mented as single integrated circuitry. For example, the
sensor module 176 (e.g., a fingerprint sensor, an iris
sensor, or an illuminance sensor) may be implemented
as embedded in the display device 160 (e.g., a display).
[0020] The processor 120 may execute, for example,
software (e.g., a program 140) to control at least one
other component (e.g., a hardware or software compo-
nent) of the electronic device 101 coupled with the pro-
cessor 120, and may perform various data processing or
computation. According to one embodiment, as at least
part of the data processing or computation, the processor
120 may load a command or data received from another
component (e.g., the sensor module 176 or the commu-
nication module 190)in volatile memory 132, process the
command or the data stored in the volatile memory 132,
and store resulting data in non-volatile memory 134.
According to an embodiment, the processor 120 may
include a main processor 121 (e.g., a central processing
unit (CPU) or an application processor (AP)), and an
auxiliary processor 123 (e.g., a graphics processing unit
(GPU), an image signal processor (ISP), a sensor hub
processor, or a communication processor (CP)) that is
operable independently from, or in conjunction with, the
main processor 121. Additionally or alternatively, the
auxiliary processor 123 may be adapted to consume less
power than the main processor 121, or to be specificto a
specified function. The auxiliary processor 123 may be
implemented as separate from, or as part of the main
processor 121.

[0021] The auxiliary processor 123 may control atleast
some of functions or states related to at least one com-
ponent (e.g., the display device 160, the sensor module
176, or the communication module 190) among the
components of the electronic device 101, instead of
the main processor 121 while the main processor 121
is in an inactive (e.g., sleep) state, or together with the
main processor 121 while the main processor 121isinan
active state (e.g., executing an application). According to
an embodiment, the auxiliary processor 123 (e.g., an
image signal processor or a communication processor)
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may be implemented as part of another component (e.g.,
the camera module 180 or the communication module
190) functionally related to the auxiliary processor 123.
[0022] The memory 130 may store various data used
by at least one component (e.g., the processor 120 or the
sensor module 176) of the electronic device 101. The
various data may include, forexample, software (e.g., the
program 140) and input data or output data for a com-
mand related thererto. The memory 130 may include the
volatile memory 132 or the non-volatile memory 134.
[0023] The program 140 may be stored in the memory
130 as software, and may include, for example, an oper-
ating system (OS) 142, middleware 144, oran application
146.

[0024] The input device 150 may receive a command
or data to be used by other component (e.g., the proces-
sor 120) of the electronic device 101, from the outside
(e.g., a user) of the electronic device 101. The input
device 150 may include, for example, a microphone, a
mouse, a keyboard, or a digital pen (e.g., a stylus pen).
[0025] The sound outputdevice 155 may output sound
signals to the outside of the electronic device 101. The
sound output device 155 may include, for example, a
speaker or a receiver. The speaker may be used for
general purposes, such as playing multimedia or playing
record, and the receiver may be used for an incoming
calls. According to an embodiment, the receiver may be
implemented as separate from, or as part of the speaker.
[0026] The display device 160 may visually provide
information to the outside (e.g., a user) of the electronic
device 101. The display device 160 may include, for
example, a display, a hologram device, or a projector
and control circuitry to control a corresponding one of the
display, hologram device, and projector. According to an
embodiment, the display device 160 may include touch
circuitry adapted to detect a touch, or sensor circuitry
(e.g., a pressure sensor) adapted to measure the inten-
sity of force incurred by the touch.

[0027] The audio module 170 may convertasound into
an electrical signal and vice versa. According to an
embodiment, the audio module 170 may obtain the
sound via the input device 150, or output the sound via
the sound output device 155 or a headphone of an
external electronic device (e.g., an electronic device
102) directly (e.g., wiredly) or wirelessly coupled with
the electronic device 101.

[0028] The sensor module 176 may detect an opera-
tional state (e.g., power or temperature) of the electronic
device 101 or an environmental state (e.g., a state of a
user) external to the electronic device 101, and then
generate an electrical signal or data value corresponding
to the detected state. According to an embodiment, the
sensor module 176 may include, for example, a gesture
sensor, a gyro sensor, an atmospheric pressure sensor, a
magnetic sensor, an acceleration sensor, a grip sensor, a
proximity sensor, a color sensor, aninfrared (IR) sensor, a
biometric sensor, a temperature sensor, a humidity sen-
sor, or an illuminance sensor.
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[0029] The interface 177 may support one or more
specified protocols to be used for the electronic device
101 to be coupled with the external electronic device
(e.g., the electronic device 102) directly (e.g., wiredly)
or wirelessly. According to an embodiment, the interface
177 may include, for example, a high definition multi-
media interface (HDMI), a universal serial bus (USB)
interface, a secure digital (SD) card interface, or an audio
interface.

[0030] A connecting terminal 178 may include a con-
nector via which the electronic device 101 may be phy-
sically connected with the external electronic device
(e.g., the electronic device 102). According to an embo-
diment, the connecting terminal 178 may include, for
example, a HDMI connector, a USB connector, a SD
card connector, oran audio connector (e.g., aheadphone
connector).

[0031] The haptic module 179 may convert an elec-
trical signalinto a mechanical stimulus (e.g., a vibration or
a movement) or electrical stimulus which may be recog-
nized by a user via his tactile sensation or kinesthetic
sensation. According to an embodiment, the haptic mod-
ule 179 may include, for example, a motor, a piezoelectric
element, or an electric stimulator.

[0032] The camera module 180 may capture a still
image or moving images. According to an embodiment,
the camera module 180 may include one or more lenses,
image sensors, image signal processors, or flashes.
[0033] The power management module 188 may man-
age power supplied to the electronic device 101. Accord-
ing to one embodiment, the power management module
188 may be implemented as at least part of, for example,
a power management integrated circuit (PMIC).

[0034] The battery 189 may supply power to at least
one component of the electronic device 101. According to
an embodiment, the battery 189 may include, for exam-
ple, aprimary cell which is notrechargeable, a secondary
cell which is rechargeable, or a fuel cell.

[0035] The communication module 190 may support
establishing a direct (e.g., wired) communication channel
or a wireless communication channel between the elec-
tronic device 101 and the external electronic device (e.g.,
the electronic device 102, the electronic device 104, or
the server 108) and performing communication via the
established communication channel. The communica-
tion module 190 may include one or more communication
processors that are operable independently from the
processor 120 (e.g., the application processor (AP))
and supports a direct (e.g., wired) communication or a
wireless communication. According to an embodiment,
the communication module 190 may include a wireless
communication module 192 (e.g., a cellular communica-
tion module, a short-range wireless communication mod-
ule, or a global navigation satellite system (GNSS) com-
munication module) or a wired communication module
194 (e.g., a local area network (LAN) communication
module or a power line communication (PLC) module).
A corresponding one of these communication modules
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may communicate with the external electronic device via
the first network 198 (e.g., a short-range communication
network, such as BluetoothTM, wireless-fidelity (Wi-Fi)
direct, or infrared data association (IrDA)) or the second
network 199 (e.g., along-range communication network,
such as a cellular network, the Internet, or a computer
network (e.g., LAN or wide area network (WAN)). These
various types of communication modules may be imple-
mented as a single component (e.g., a single chip), or
may be implemented as multi components (e.g., multi
chips) separate from each other. The wireless commu-
nication module 192 may identify and authenticate the
electronic device 101 in a communication network, such
as the first network 198 or the second network 199, using
subscriber information (e.g., international mobile sub-
scriber identity (IMSI)) stored in the subscriber identifica-
tion module 196.

[0036] The antenna module 197 may transmit or re-
ceive a signal or power to or from the outside (e.g., the
external electronic device) of the electronic device 101.
According to an embodiment, the antenna module 197
may include an antenna including a radiating element
composed of a conductive material or a conductive pat-
tern formed in or on a substrate (e.g., PCB). According to
an embodiment, the antenna module 197 may include a
plurality of antennas. In such a case, atleastone antenna
appropriate for a communication scheme used in the
communication network, such as the first network 198
or the second network 199, may be selected, for exam-
ple, by the communication module 190 (e.g., the wireless
communication module 192) from the plurality of anten-
nas. The signal or the power may then be transmitted or
received between the communication module 190 and
the external electronic device viathe selected atleastone
antenna. According to an embodiment, another compo-
nent (e.g., a radio frequency integrated circuit (RFIC))
other than the radiating element may be additionally
formed as part of the antenna module 197.

[0037] At least some of the above-described compo-
nents may be coupled mutually and communicate signals
(e.g., commands or data) therebetween via an inter-
peripheral communication scheme (e.g., a bus, general
purpose input and output (GPIO), serial peripheral inter-
face (SPI), or mobile industry processor interface (MIP1)).
[0038] According to an embodiment, commands or
data may be transmitted or received between the elec-
tronic device 101 and the external electronic device 104
via the server 108 coupled with the second network 199.
Each of the electronic devices 102 and 104 may be a
device of a same type as, or a different type, from the
electronic device 101. According to an embodiment, all or
some of operations to be executed at the electronic
device 101 may be executed at one or more of the
external electronic devices 102, 104, or 108. For exam-
ple, if the electronic device 101 should perform a function
or a service automatically, or in response to a request
from a user or another device, the electronic device 101,
instead of, or in addition to, executing the function or the
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service, may request the one or more external electronic
devices to perform at least part of the function or the
service. The one or more external electronic devices
receiving the request may perform the at least part of
the function or the service requested, or an additional
function or an additional service related to the request,
and transfer an outcome of the performing to the electro-
nic device 101. The electronic device 101 may provide
the outcome, with or without further processing of the
outcome, as at least part of a reply to the request. To that
end, a cloud computing, distributed computing, or client-
server computing technology may be used, for example.
[0039] The electronic device according to certain em-
bodiments may be one of various types of electronic
devices. The electronic devices may include, for exam-
ple, a portable communication device (e.g., a smart-
phone), a computer device, a portable multimedia de-
vice, a portable medical device, a camera, a wearable
device, or a home appliance. According to an embodi-
ment of the disclosure, the electronic devices are not
limited to those described above.

[0040] In the disclosure, a process is a program being
executed by a processor, and may be called a task or an
application. The processor may schedule the process
being executed in a predetermined time unit. If neces-
sary, the processor delay scheduling the process being
executed for a predetermined time. In the disclosure, a
time in which the processor does not schedule/delays at
least one of process from being executed and where the
corresponding process does not operate may be defined
as a "delay time" or "delay time of the corresponding
process". A time in which the processor re-schedules the
process having configured the delay time and the pro-
cess operates may be defined as an "operation time" or
"operation time of the corresponding process".

[0041] FIG. 2is ablock diagram illustrating a part of an
electronic device according to certain embodiments of
the disclosure. Certain components described in the
block diagram may correspond to components with like
numbering in Figure 1.

[0042] Referring to FIG. 2, an electronic device 101
may include an antenna module 197, a communication
module 190, a battery 189, a processor 120, and a
temperature measurement module 210.

[0043] The term "processor" shall be understood to
refer to both the singular and plural contexts. The tem-
perature measurement module 210 may include at least
one temperature sensor. The at least one temperature
sensor can include at least one thermometer. The tem-
perature measurement module 210 can measure the
temperature of the electronic device 101. The tempera-
ture sensor may be located around a constituent element
(e.g., antenna) empirically known to have a large amount
of heat generation. A plurality of temperature sensors
may be located around respective constituent elements
to measure the temperatures of the respective constitu-
ent elements.

[0044] For example, the plurality of temperature sen-



9 EP 4 055 463 B1 10

sors may be disposed around at least parts of the pro-
cessor 120, the battery 189, the communication module
190, and the antenna module 197, and the temperature
measurement module 210 may measure the tempera-
tures of the respective constituent elements. The tem-
perature measurement module 210 may determine the
temperature (e.g., maximum temperature) of the electro-
nic device 101 based on the measured temperatures of
the respective constituent elements. It shall be under-
stood that the antenna module 197, battery 189, com-
munication module 190, and processor 120 are by way of
example, not limitation, and other constituent elements
can be used.

[0045] The temperature measurement module 210
may be separate from the element monitored or inte-
grated to be include with the element monitored.

[0046] As will be described below, under certain cir-
cumstances, the antenna module 197, the communica-
tion module 190, the battery, and/or processor 120 can
generate alarge amount of heat that can degrade or even
destroy the component.

[0047] The antenna module 197 may transmit/receive
a signal or power to an external electronic device. The
antenna module 197 may include a plurality of antennas,
and may be controlled by the communication module
190. When the signal strength or power is high or the
antenna module 197 is too frequently used, the antenna
module 197 may generate a large amount of heat.
[0048] Thecommunication module 190 may support at
least one or more communications. The communication
module 190 may be connected to the antenna module
197, and may select at least one of the plurality of
antennas included in the antenna module 197. When
the communication module 190 continuously transmits
or receives a large amount of data (e.g., moving image
streaming service), the communication module may be
generate a large amount of heat.

[0049] The battery 189 may supply the powerto atleast
one constituent element of the electronic device 101.
When the constituent element consumes a large amount
of power or when the battery 189 is being charged, the
battery may generate a large amount of heat.

[0050] The processor 120 may control at least one
constituent element of the electronic device 101. When
the number of constituent elements of the electronic
device 101 controlled by the processor 120 becomes
large, or the number of clock cycles are increased, the
processor 120 may generate a large amount of heat.
[0051] FIG. 3 is a block diagram in accordance with
functions of an electronic device according to certain
embodiments of the disclosure. The temperature mea-
surement unit 310 measures the temperature and deter-
mines the degree of heat generation of the constituent
elements. Based on the degree of heat generation, the
delay time configuration unit 320 may determine a delay
time (if any) of the processor. The process controller 330
and impose or effectuate the delay time for the execution
of controllable processes that are not sensed by the user
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identified by the process identification unit 340.

[0052] Referring to FIG. 3, an electronic device (e.g.,
electronic device 101 of FIG. 1) may include a tempera-
ture measurement unit 310, a delay time configuration
unit 320, a process controller 330, a process identifica-
tion unit 340, and a process group configuration unit 350.
[0053] The temperature measurement unit 310 may
measure the temperature using the temperature mea-
surement module (e.g., temperature measurement mod-
ule 210 of FIG. 2). The temperature measurement unit
310 may determine the degree of heat generation of the
electronic device 101 based on the measured tempera-
ture. In case that the temperature measurement module
210 includes a plurality of temperature sensors, the
temperature measurement unit 310 may determine the
degrees of heat generation of the respective constituent
elements or the electronic device 101 based on the
temperatures measured from the respective constituent
elements (e.g., battery and processor).

[0054] The delay time configuration unit 320 may con-
figure (or determine) the delay time of the processor in
accordance with the degree of heat generation deter-
mined by the temperature measurement unit 310. The
delay time configuration unit 320 may configure the delay
time in further consideration of the number of processes
being driven. If the amount of heat generation is smaller
than a predetermined threshold value, the delay time
configuration unit 320 may determine a non-heat gen-
eration state as the current state, and may configure the
delay time to "0" or may not configure the delay time. The
delay time configuration unit 320 may transmit the con-
figured delay time to the process controller 330.

[0055] The delay time configuration unit 320 may also
configure an operation time. The delay time configuration
unit 320 may configure the operation time in further
consideration of the number of processes being driven.
The delay time configuration unit 320 may transmit the
configured operation time to the process controller 330.
[0056] The process controller 330 may schedule a
specific process based on the delay time and/or the
operation time transmitted from the delay time configura-
tion unit 320. For example, the process controller 330
may not schedule the specific process for the transmitted
delay time. The processor (e.g., processor 120 of FIG. 1)
may not drive the unscheduled process. The process
controller 330 may re-schedule the specific process after
the delay time. The process controller 330 may schedule
the specific process for the operation time. If the specific
process is scheduled, the processor 120 may drive the
specific process. The process controller 330 may repeat-
edly schedule the specific process using the delay time
and/or the operation time. If the processor 120 does not
drive the process, the current consumption of the pro-
cessor 120 may be decreased, and thus the amount of
heat generation of the processor 120 may be decreased.
[0057] According to certain embodiments of the dis-
closure, the process identification unit 340 may identify
whetherthere is a controllable process among processes
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being driven. The controllable process may be a process
which uses a system resource above a level determined
in a background and which is not sensed by the user. For
example, a controllable process may be determined as
follows. A process related to a user interface (display,
touchscreen, speaker, microphone, camera) may be a
process that is sensed by the user, and may be consid-
ered an uncontrollable process being driven in a fore-
ground. A process using music, a moving image, or a
camera may also be a process being sensed by the user
and considered an uncontrollable process being drivenin
the foreground. A process which uses the processor 120
for more than a predetermined time and above a pre-
determined level or a process in which data throughput
continues for a predetermined time may be a controllable
process, but whether to control such a process may be
determined in accordance with the degree of heat gen-
eration of the electronic device 101. A process receiving
broadcast intents, system, virtual private network (VPN),
launcher, call, multimedia messaging service (MMS),
input to the electronic device 101, or process related to
development tools may be considered an uncontrollable
process. The process identification unit 340 may transmit
the controllable process to the process group configura-
tion unit 350.

[0058] By way of example, a controllable process may
be a scheduled backup process or a scheduled process
transferring data to the cloud.

[0059] The process group configuration unit 350 may
receive the controllable process transmitted from the
process identification unit 340, and may configure a
process group. A plurality of process groups may be
configured in accordance with the degree of heat gen-
eration.

[0060] The delay time configuration unit 320, process
controller 330, process identification unit 340, and pro-
cess group configuration unit 350 may be implemented
by software (e.g., program 140) including one or more
instructions stored in a machine (e.g., electronic device
101) readable storage medium (e.g., built-in memory 136
or external memory 138).

[0061] FIG. 4 is a flowchart in accordance with func-
tions of an electronic device according to certain embodi-
ments of the disclosure.

[0062] Referring to FIG. 4, an electronic device (e.g.,
electronic device 101 of FIG. 1) may include a kernel
driver 402, an operating system framework 404, and a
kernel scheduler 406.

[0063] The kernel driver 402 may control hardware
(e.g., temperature sensor 410). The kernel driver 402
may measure the temperature by controlling the tem-
perature sensor 410. For example, the kernel driver 402
may read the measured temperature by controlling the
temperature sensor 410, or may receive the temperature
identified by and transferred from another module (e.g.,
communication processor). The temperature sensor 410
may be located around a constituent element having a
large amount of heat generation in the electronic device
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101. If a plurality of temperature sensors 410 are pro-
vided, they may be located around a plurality of consti-
tuent elements of the electronic device 101, respectively.
The kernel driver 402 may transmit the measured tem-
perature to a heat generation manager 415 of the oper-
ating system framework 404.

[0064] The operating system framework 404 may in-
clude the heat generation manager 415, a delay time
configuration unit420, a process configuration unit425, a
controllable process identification unit 430, a process
identification unit 435, a processor usage rate check unit
440, and a network throughput check unit 445.

[0065] The heat generation manager 415 may deter-
mine the degree of heat generation of the electronic
device 101 using the temperature transmitted from the
temperature sensor 410. If a plurality of temperature
sensors 410 are provided, the heat generation manager
415 may receive information about a plurality of tempera-
tures and measurement locations. The heat generation
manager 415 may determine the degree of heat genera-
tion of the electronic device 101 based on atleast parts of
the plurality of temperatures.

[0066] If the plurality of temperature sensors 410 are
provided, the heat generation manager 415 may receive
the plurality of temperatures, and may determine the
degree of heat generation of the electronic device 101
based on information about the locations where the
received temperatures have been measured (e.g., an-
tenna module, communication module, battery, or pro-
cessor) and the at least parts of the plurality of tempera-
tures.

[0067] The degree of heat generation may include a
plurality of levels (or steps), and even a case having no
heat generation may be included in the plurality of levels
(e.g., level 0). In the description, if the amount of heat
generation is smaller than a threshold value, it may be
considered as no heat generation.

[0068] The heatgeneration manager415may transmit
the heat generation level corresponding to the degree of
heat generation (or measured temperature) among the
plurality of heat generation levels to the delay time con-
figuration unit 420. For example, if the measured tem-
perature is 30C/86F to 40C/104F degrees, the heat
generation manager 415 may transmit the heat genera-
tion level (e.g., level 2) corresponding to the measured
temperature to the delay time configuration unit 420. The
range of the respective levels may be configured in
consideration of the constituent elements included in
the electronic device 101. For example, if the electronic
device 101 includes constituent elements being sensitive
to the temperature, the number of levels may be in-
creased through subdivision of the levels. In certain
embodiments, if the measured temperature is between
20C/68F and 30C/86F, the deviceis considered atlevel 1.
[0069] The heat generation manager 415 may operate
only in case that the heat generation manager 415 is
notified of the existence of the controllable process from
the controllable process identification unit 430.
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[0070] Thedisclosure, the delay time configuration unit
420 may configure (or determine) the delay time and/or
the operation time of the processor. The delay time con-
figuration unit 420 may configure the delay time and/or
the operation time based on the heat generation level
received from the heat generation manager 415. The
delay time configuration unit 420 may configure a long
delay time in case of determining that the amount of heat
generation of the electronic device 101 is large. In case of
determining a large amount of heat generation, the delay
time configuration unit 420 may configure a short opera-
tion time. The delay time configuration unit 420 may
transmit the configured delay time and/or operation time
to the process configuration unit 425. The delay time and
the operation time will be described in detail with refer-
ence to FIG. 5 below.

[0071] The process configuration unit 425 may config-
ure the delay time and/or the operation time to be applied
tothe controllable process using the delay time and/or the
operation time transmitted from the delay time configura-
tion unit 420.

[0072] The process identification unit 435 may identify
the process being executed by the processor 120. A
plurality of processes may be identified to be under
execution. The process identification unit 435 may trans-
mit the identified process to the processor usage rate
check unit 440.

[0073] The processor usage rate check unit 440 may
check the processor usage rate with respect to the re-
spective processes transmitted by the process identifica-
tion unit 435. The processor usage rate check unit 440
may check (or identify) the process whose usage rate is
larger than a first threshold value among the processes
transmitted by the process identification unit 435, and
may transmit the checked process to the network
throughput check unit 445. Even the processes whose
usage rates are smaller than the first threshold value may
be transmitted to the network throughput check unit 445
for parallel identification of the network throughput. Ac-
cording to certain embodiments of the disclosure, the first
threshold value may be determined in consideration of
the performance of the process.

[0074] The network throughput check unit 445 may
check the network throughput with respect to the respec-
tive processes transmitted by the processor usage rate
check unit 440. The network throughput check unit 445
may check (or identify) the process whose network
throughput is larger than a second threshold value
among the processes transmitted by the processor
usage rate check unit 440, and may transmit the checked
process to the controllable process group configuration
unit 455 and the controllable process identification unit
430. According to certain embodiments of the disclosure,
the second threshold value may be determined in con-
sideration of the kind of the network (e.g., 4th generation
(4G), 5G, or wireless fidelity (WIFI)).

[0075] The controllable process identification unit 430
may identify whether a controllable process exists among
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the processes transmitted from the network throughput
check unit 445. If it is identified that the controllable
process exists, the controllable process identification unit
430 may notify the heat generation manager 415 of the
existence of the controllable process.

[0076] The kernel scheduler 406 may schedule the
process (e.g., program 140 of FIG. 1). The kernel sche-
duler 406 may include the process controller 450 and the
controllable process group configuration unit 455.
[0077] The process controller 450 may perform sche-
duling with respect to the controllable process group
configured by the controllable process group configura-
tion unit 455. The process controller 450 may use the
delay time and/or the operation time transmitted from the
process configuration unit 425.

[0078] The controllable process group configuration
unit 455 may configure the controllable process group
using the process transmitted from the network through-
put check unit 445. The controllable process group may
be divided into a plurality of controllable process groups
based on the first threshold value and/or the second
threshold value. A plurality of controllable process groups
may be provided in accordance with the first threshold
value and/or the second threshold value, and some
processes may be included in the plurality of controllable
process groups.

[0079] The controllable process group may be a group
distinguished to differently configure the delay time and
the operation time during scheduling. For example, the
firstgroup may configure the delay time to 100 ms and the
operation time to 200 ms, and the second group may
configure both the delay time and the operation time to
100 ms. According to certain embodiments of the dis-
closure, the controllable process group may be a group
which will apply the delay time and the operation time by
levels during the scheduling. For example, the first group
may be a process group to be applied in case that the first
threshold value and the second threshold value are equal
to or larger than 60, and the second group may be a
process group to be applied in case that the first threshold
value and the second threshold value are equal to or
larger than 70.

[0080] FIG. 5 is a diagram illustrating processes
scheduled by a process controller (e.g., process control-
ler 330 of FIG. 3) according to certain embodiments of the
disclosure.

[0081] The process controller can set a certain time
period, such as 100 ms. Excessive heat can be avoided
by not executing controllable processes during a certain
proportions of periods. When there is no heat generation,
orheatgeneration is below afirstthreshold, the electronic
device can be considered to be at Level 0 control. When
the device is at Level 0, no delay is imposed on control
exclusion processes 510, controllable processes 520,
and uncontrollable processes 530. When the tempera-
ture of the electronic device is within a first range, the
execution of controllable processes 520 can be skipped
every other time period. When the temperature of the
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electronic device is within a second range, the execution
of controllable processes 520 can be skipped two out of
every three time periods.

[0082] Referring to FIG. 5, the process may be divided
into a control exclusion process 510, a controllable pro-
cess 520, and an uncontrollable process 530.

[0083] The control exclusion process 510 may be a
process satisfying a predetermined condition or a pro-
cess being not included in the controllable process 520
since the amount of heat generation of an electronic
device (e.g., electronic device 101 of FIG. 1) is small.
For example, if the amount of heat generation of the
electronic device 101 is small, the process which uses
the processor (e.g., processor 120 of FIG. 1) for more
than a predetermined time and above a predetermined
level or the process in which data throughput continues
for a predetermined time may be included in the control
exclusion process 510.

[0084] Information aboutthe control exclusion process
510, the uncontrollable process 530, and/or the control-
lable process 520 may be stored in a memory (e.g.,
memory 130 of FIG. 1).

[0085] Parts of the control exclusion process 510, the
uncontrollable process 530, and/or the controllable pro-
cess 520 may be configured by a user, and arelated user
interface may be provided to the user.

[0086] The controllable process 520 may be a process
satisfying the predetermined condition, and may be a
process being subjected to the control due to a large
amount of heat generation of the electronic device 101.
For example, if the amount of heat generation of the
electronic device 101 is large, the process which uses
the processor 120 for more than a predetermined time
and above a predetermined level or the process in which
data throughput continues for a predetermined time may
be included in the controllable process 520.

[0087] The uncontrollable process 530 may be a pro-
cess being always scheduled regardless of the degree of
heat generation of the electronic device 101. According
to certain embodiments of the disclosure, the uncontrol-
lable process 530 may be a process related to the critical
performance of the electronic device 101. For example, a
process receiving broadcast intents, system, virtual pri-
vate network (VPN), launcher, call, multimedia messa-
ging service (MMS), input to the electronic device 101, or
process related to development tools may be a process
related to the critical performance of the electronic device
101, and may be included in the uncontrollable process
530. According to certain embodiments of the disclosure,
the uncontrollable process 530 may be a process sensi-
tive tothe user’s sensible performance or a process being
driven in the foreground. For example, a process related
to a user interface may be a process being driven in the
foreground, and a process using music, a moving image,
or a camera may be a process sensitive to the user’s
sensible performance, so that the process related to the
user interface and the process using the music, moving
image, or camera may be included in the uncontrollable
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process 530.

[0088] The control exclusion process 510 and the un-
controllable process 530 may not be distinguished from
each other, and for example, the uncontrollable process
530 may be included in the control exclusion process
510, or the control exclusion process 510 may be in-
cluded in the uncontrollable process 530.

[0089] The control exclusion process 510 and the un-
controllable process 530 may not be processes capable
of configuring the delay time and/or the operation time,
but the controllable process 520 may be a process cap-
able of configuring the delay time and/or the operation
time. FIG. 5 shows processes differently scheduled in
accordance with the degree of heat generation of the
electronic device 101. That is, (a) to (c) of FIG. 5 distin-
guishably show the degrees of heat generation as no
heat generation, first heat generation, and second heat
generation.

[0090] In (a) of FIG. 5 shows a case of no heat gen-
eration, and level 0 control may be performed. Atthe level
0 control, all of the control exclusion process 510, the
controllable process 520, and the uncontrollable process
530 may be scheduled without the delay time.

[0091] In (b) of FIG. 5 shows a first heat generation
state, and level 1 control may be performed. At the level 1
control, the control exclusion process 510 and the un-
controllable process 530 may be scheduled without the
delay time, and the controllable process 520 may be
scheduled through applying of predetermined delay time
(e.g., 100 ms) and operation time (e.g., 100 ms). Accord-
ing to certain embodiments of the disclosure, the electro-
nic device 101 may perform scheduling by repeatedly
applying the delay time and the operation time.

[0092] In(c)of FIG. 5 shows a second heat generation
state, and level 2 control may be performed. At the level 2
control, in the same manner as the level 1 control, the
control exclusion process 510 and the uncontrollable
process 530 may be scheduled without the delay time,
and the controllable process 520 may be scheduled
through applying of predetermined delay time (e.g.,
200 ms) and operation time (e.g., 100 ms). FIG. 5 corre-
sponds to a case thatthe amount of heat generation of the
first heat generation is smaller than the amount of heat
generation of the second heat generation, and the delay
time of the level 1 control may be shorter than the delay
time of the level 2 control.

[0093] According to certain embodiments of the dis-
closure, the electronic device 101 may perform the level 2
control in accordance with the second heat generation,
and if the amount of heat generation is decreased, the
electronic device 101 may perform the level 1 control.
[0094] FIG. 6 is a flowchart of an electronic device
according to an embodiment of the disclosure.

[0095] At operation 610, the electronic device (e.g.,
electronic device 101 of FIG. 1 or processor 120 of the
electronic device) may identify the temperature mea-
sured using the temperature sensor (e.g., temperature
sensor 410 of FIG. 4). The temperature measured using
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the temperature sensor 410 may be the temperature
(e.g., maximum temperature) of the electronic device
101. In case that a plurality of temperature sensors
410 are provided, the electronic device 101 may deter-
mine the temperature of the electronic device 101 based
on a plurality of temperatures.

[0096] Atoperation 620, the electronic device 101 may
determine whether the identified temperature is higher
than a predetermined temperature. The predetermined
temperature may be a temperature corresponding to the
degree of heat generation of the electronic device 101. A
plurality of predetermined temperatures may be pre-
pared in accordance with the degree of heat generation
of the electronic device 101. The electronic device 101
may determine the degree of heat generation through
comparison of the identified temperature with the pre-
determined temperature.

[0097] If the identified temperature is higher than the
predetermined temperature, the electronic device 101, at
operation 630, may determine whether at least one pro-
cess operating in a background satisfies a predetermined
condition. The electronic device 101 may determine
whether to satisfy the predetermined condition with re-
spect to all processors operating in the background. The
predetermined condition may be a condition that the
process uses the system resource above a predeter-
mined level in the background and/or the process is
not sensitive to the user’s sensible performance. For
example, the process related to the user interface may
be a process sensitive to the user’s sensible perfor-
mance, and may be a process which is driven in the
foreground and which does not satisfy the predetermined
condition. The process using the music, moving image,
or camera may also be a process sensitive to the user’s
sensible performance, and may be a process which is
driven in the foreground and which does not satisfy the
predetermined condition. As another example, the pro-
cess which uses the processor 120 for more than a
predetermined time and above a predetermined level
or the process in which data throughput continues for a
predetermined time may be the process which satisfies
the predetermined condition. The process receiving
broadcast intents, system, virtual private network
(VPN), launcher, call, multimedia messaging service
(MMS), input to the electronic device 101, or process
related to development tools may be the process which
does not satisfy the predetermined condition.

[0098] If the identified temperature is lower than the
predetermined temperature, the electronic device 101
may determine that the amount of heat generation is
small, schedule all the processes being executed, and
re-perform the operation 610 and the subsequent opera-
tions.

[0099] If at least one process operating in the back-
ground satisfies the predetermined condition, the elec-
tronic device 101, at operation 640, may drive the atleast
one process for only a proportion of time periods and not
driving the at least one process during a remaining num-
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ber of time periods, wherein the process is not executed
during a first number of time periods having a first time,
and executed for a second number of time periods having
a second time. In case that a plurality of predetermined
conditions are provided, the electronic device 101 may
differently schedule the delay time and the operation time
by processes satisfying the respective conditions.
[0100] According to certain embodiments of the dis-
closure, if there is not the process satisfying the prede-
termined condition among the processes operating in the
background, the electronic device 101 may schedule all
the processes being executed, and re-perform the op-
eration 610 and the subsequent operations.

[0101] According to certain embodiments of the dis-
closure, the electronic device 101 may repeatedly per-
form the operation 640. The electronic device 101 may
perform the operation 640 for a predetermined time, or
may perform the operation 640 until the measured tem-
perature is lowered to the predetermined temperature.
The electronic device 101 may re-perform the operation
610 and the subsequent operations.

[0102] FIGS.7Aand 7B are aflowchartof an electronic
device according to another embodiment of the disclo-
sure.

[0103] At operation 710, the electronic device (e.g.,
electronic device 101 of FIG. 1 or processor 120 of the
electronic device) may identify the process being exe-
cuted in the background.

[0104] Atoperation 720, the electronic device 101 may
determine whether there is the process in which the
usage rate of the processor 120 is equal to or larger than
the first threshold value among the processes identified
to be executed in the background. If there is not the
process in which the usage rate of the processor 120
is equal to or larger than the first threshold value among
the processes identified to be executed in the back-
ground, the electronic device 101, at operation 730,
may determine whether there is the process whose net-
work throughput is equal to or larger than the second
threshold value among the processes identified to be
executed in the background. If there is not the process
in which the usage rate of the processor 120 is equal to or
larger than the first threshold value or whose network
throughputis equal to or larger than the second threshold
value, the electronic device 101 may schedule all the
processes being executed, and re-perform the operation
710 and the subsequent operations.

[0105] Atoperation 730, the electronic device 101 may
determine whether there is the process whose network
throughputis equal to or larger than the second threshold
value. If there is not the process whose network through-
put is equal to or larger than the second threshold value,
the electronic device 101 may schedule all the processes
being executed, and re-perform the operation 710 and
the subsequent operations.

[0106] InFIG.7A, the network throughputis compared
with the second threshold value after the usage rate of the
processor is compared with the first threshold value, but
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the comparison operations are not limited thereto. Ac-
cording to certain embodiments of the disclosure, the
electronic device 101 may compare only the usage rate of
the processor with the first threshold value, or may com-
pare the network throughput with the second threshold
value. For example, if the usage rate of the processor is
equal to or larger than the first threshold value among the
processes identified to be executed in the background,
the electronic device 101 may perform operation 740.
Further, if the network throughput of the process is equal
to or larger than the second threshold value among the
processes identified to be executed in the background,
the electronic device 101 may perform the operation 740.
According to certain embodiments, the operation 720
(comparison of the usage rate of the processor with
the first threshold value) and the operation 730 (compar-
ison of the network throughput with the second threshold
value) may be independently performed, one of the op-
eration 720 and the operation 730 may be omitted, or the
performing order of the operation 720 and the operation
730 may be changed.

[0107] According to certain embodiments of the dis-
closure, at operation 740, the electronic device 101 may
determine whether there is the uncontrollable process or
the control exclusion process among the processes in
which the usage rate of the processor 120 is equal to or
larger than the first threshold value or whose network
throughput is equal to or larger than the second threshold
value. The uncontrollable process may be the process
sensitive to the user’s sensible performance, and may be
the process which should always be scheduled regard-
less of the degree of heat generation of the electronic
device 101. For example, the process related to the user
interface and the process using the music, moving im-
age, or camera may be included in the uncontrollable
process. The control exclusion process (e.g., control
exclusion process 510 of FIG. 5) may be the process
satisfying the predetermined condition, or the process
which is not included in the controllable process 520
since the amount of heat generation of the electronic
device (e.g., electronic device 101 of FIG. 1) is small.
[0108] According to certain embodiments of the dis-
closure, if a plurality of processes excluding the un-
controllable process or the control exclusion process
are provided among the processes in which the usage
rate of the processor 120 is equal to or larger than the first
threshold value or whose network throughput is equal to
or larger than the second threshold value, they may be
managed as a process group.

[0109] According to certain embodiments of the dis-
closure, in case that a plurality of first and second thresh-
old values are configured, a plurality of process groups
may be configured and managed.

[0110] According to certain embodiments of the dis-
closure, at operation 750, the electronic device 101 may
identify the temperature of the electronic device 101. For
example, the electronic device 101 may measure the
temperature of an internal configuration (antenna mod-
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ule 197 or communication module 190 of FIG. 2) of the
electronic device using the temperature sensor (e.g.,
temperature sensor 410 of FIG. 4). The electronic device
101 may identify the heat generation level corresponding
to the measured temperature.

[0111] According to certain embodiments of the dis-
closure, at operation 760, the electronic device 101 may
determine whether the heat generation level is level 0
heat generation based on the temperature identified at
operation 750. For example, the level O heat generation
may be the level of no heat generation.

[0112] According to certain embodiments of the dis-
closure, if the heat generation level is the level 0 heat
generation, the electronic device 101, at operation 765,
may perform the level 0 control with respect to the pro-
cess that is not uncontrollable at operation 740. For
example, the level 0 control may be the control for the
electronic device 101 to schedule all the processes being
executed without the delay time. The electronic device
101 may schedule the processes excluding the un-
controllable process or the control exclusion process
without the delay time among the processes in which
the usage rate of the processor 120 is equal to or larger
than the first threshold value or whose network through-
put is equal to or larger than the second threshold value.
[0113] According to certain embodiments of the dis-
closure, at operation 770, the electronic device 101 may
determine whether the heat generation level is the level 1
heat generation based on the temperature identified at
operation 750. For example, the level 1 heat generation
may be the heat generation level which has a larger
amount of heat generation than the level 0 heat genera-
tion, but which has a smaller amount of heat generation
than the level n heat generation.

[0114] According to certain embodiments of the dis-
closure, if the heat generation level is the level 1 heat
generation, the electronic device 101, at operation 775,
may perform the level 1 control. For example, the level 1
control may be the control for the electronic device 101 to
make the delay time and the operation time equal to each
other during scheduling of the process. The electronic
device 101 may schedule the process excluding the
uncontrollable process or the control exclusion process
through making the delay time and the operation time
equal to each other among the processes in which the
usage rate of the processor 120 is equal to or larger than
the first threshold value or whose network throughput is
equal to or larger than the second threshold value.
[0115] According to certain embodiments, at operation
775, the electronic device 101 may schedule the process
through making the delay time shorter than the operation
time during the scheduling of the process.

[0116] According to certain embodiments of the dis-
closure, at operation 780, the electronic device 101 may
determine whether the heat generation level is the level n
heat generation based on the temperature identified at
operation 750. For example, the level n heat generation
may be the heat generation level having the largest
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amount of heat generation.

[0117] According to certain embodiments of the dis-
closure, at operation 785, the electronic device 101 may
perform the level n control in case that the heat genera-
tion level is the level n heat generation. For example, the
level n control may be the control for the electronic device
101 to make the delay time longer than the operation time
during the scheduling of the process. The electronic
device 101 may schedule the process excluding the
uncontrollable process or the control exclusion process
through making the delay time longer than the operation
time among the processes in which the usage rate of the
processor 120 is equal to or larger than the first threshold
value or whose network throughput is equal to or larger
than the second threshold value.

[0118] It should be appreciated that certain embodi-
ments of the present disclosure and the terms used
therein are notintended to limit the technological features
set forth herein to particular embodiments and include
various changes, equivalents, or replacements for a
corresponding embodiment. With regard to the descrip-
tion of the drawings, similar reference numerals may be
used to refer to similar or related elements. It is to be
understood that a singular form of a noun corresponding
to an item may include one or more of the things, unless
the relevant context clearly indicates otherwise. As used
herein, each of such phrases as"AorB," "atleastone of A
andB,""atleastoneof AorB,""A, B, or C," "atleast one of
A, B, and C," and "atleast one of A, B, or C," may include
any one of, or all possible combinations of the items
enumerated together in a corresponding one of the
phrases. As used herein, such terms as "1st" and
"2nd," or "first" and "second" may be used to simply
distinguish a corresponding component from another,
and does not limit the components in other aspect
(e.g., importance or order). It is to be understood that if
an element (e.g., a first element) is referred to, with or
without the term "operatively" or "communicatively", as
"coupled with," "coupled to," "connected with," or "con-
nected to" another element (e.g., a second element), it
means that the element may be coupled with the other
element directly (e.g., wiredly), wirelessly, or via a third
element.

[0119] As used herein, the term "module" may include
a unit implemented in hardware, software, or firmware,
and may interchangeably be used with other terms, for
example, "logic," "logic block," "part," or "circuitry". A
module may be a single integral component, or a mini-
mum unit or part thereof, adapted to perform one or more
functions. For example, according to an embodiment, the
module may be implemented in a form of an application-
specific integrated circuit (ASIC).

[0120] Certainembodiments as setforth herein may be
implemented as software (e.g., the program 140) includ-
ing one or more instructions that are stored in a storage
medium (e.g., internal memory 136 or external memory
138) that is readable by a machine (e.g., the electronic
device 101) . For example, a processor(e.g., the proces-
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sor 120) of the machine (e.g., the electronic device 101)
may invoke at least one of the one or more instructions
stored in the storage medium, and execute it, with or
without using one or more other components under the
control of the processor. This allows the machine to be
operated to perform at least one function according to the
atleast one instruction invoked. The one or more instruc-
tions may include a code generated by a complier or a
code executable by an interpreter. The machine-read-
able storage medium may be provided in the form of a
non-transitory storage medium. Wherein, the term "non-
transitory" simply means that the storage medium is a
tangible device, and does not include a signal (e.g., an
electromagnetic wave), but this term does not differenti-
ate between where data is semi-permanently stored in
the storage medium and where the data is temporarily
stored in the storage medium.

[0121] Accordingto an embodiment, a method accord-
ing to certain embodiments of the disclosure may be
included and provided in a computer program product.
The computer program product may be traded as a
product between a seller and a buyer. The computer
program product may be distributed in the form of a
machine-readable storage medium (e.g., compact disc
read only memory (CD-ROM)), or be distributed (e.g.,
downloaded or uploaded) online via an application store
(e.g., PlayStoreTM), or between two user devices (e.g.,
smartphones)directly. If distributed online, atleast part of
the computer program product may be temporarily gen-
erated or atleast temporarily stored in the machine-read-
able storage medium, such as memory of the manufac-
turer’s server, a server of the application store, or a relay
server.

[0122] According to certain embodiments, each com-
ponent (e.g., a module or a program) of the above-de-
scribed components may include a single entity or multi-
ple entities. According to certain embodiments, one or
more of the above-described components may be
omitted, or one or more other components may be added.
Alternatively or additionally, a plurality of components
(e.g., modules or programs) may be integrated into a
single component. In such a case, according to certain
embodiments, the integrated component may still per-
form one or more functions of each of the plurality of
components in the same or similar manner as they are
performed by a corresponding one of the plurality of
components before the integration. According to certain
embodiments, operations performed by the module, the
program, or another component may be carried out se-
quentially, in parallel, repeatedly, or heuristically, or one
or more of the operations may be executed in a different
order or omitted, or one or more other operations may be
added.

Claims

1. An electronic device (101) comprising:
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a temperature sensor (210, 310, 410); and

a processor (120) configured to schedule a plur-
ality of processes within a plurality of time per-
jods,

wherein the processor (120) is further config-
ured to:

detect that a temperature of the electronic
device (101) exceeds a predetermined tem-
perature;

configure a plurality of process groups in-
cluding a first process group and a second
process group, wherein the first process
group comprises at least one process that
satisfies a predetermined condition, and the
second process group comprises at least
one process that does not satisfy the pre-
determined condition; and

when the temperature exceeds the prede-
termined temperature:

run the at least one process of the first
process group within first time periods of
the plurality of time periods that are sched-
uled as operation times for the at least one
process of the first process group and not
run the at least one process of the first
process group within second time periods
of the plurality of time periods that are
scheduled as delay times for the at least
one process of the first process group, and
run the at least one process of the second
process group within each of the plurality of
time periods.

2. The electronic device (101) of claim 1, wherein the

processor (102) is configured to:

repeatedly measure the temperature using the
temperature sensor (210, 310, 410),
repeatedly determine whether the repeatedly
measured temperature exceeds the predeter-
mined temperature, and

run the at least one process of the first process
group within the first time periods and the sec-
ond time periods, when the repeatedly mea-
sured temperature is lower than the predeter-
mined temperature.

3. The electronic device (101) of claim 1, wherein the

predetermined condition is that data throughput ex-
ceeds a predetermined capacity for a predetermined
time.

The electronic device (101) of claim 1, wherein the
predetermined condition is that a usage rate of the
processor exceeds a predetermined level for a pre-
determined time.
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5.

The electronic device (101) of claim 1, wherein the
predetermined condition is related to any one of a
display, a voice, or a camera.

The electronic device (101) of claim 1, wherein the
processor (120) is configured to drive the process
having a high usage rate for the remaining time
periods.

The electronic device (101) of claim 1, wherein the
processor (120) is configured not to drive the pro-
cess for the proportion of time periods.

The electronic device (101) of claim 1, wherein the
predetermined temperature corresponds to a plur-
ality of predetermined temperatures, and

the processor (120) is configured to change a time
length of at least one of the first time periods and the
second time periods in accordance with the plurality
of predetermined temperatures.

A method for operating an electronic device (101),
comprising:

scheduling a plurality of processes within a plur-
ality of time periods;

detecting that a temperature of the electronic
device (101) exceeds a predetermined tem-
perature;

configuring a plurality of process groups includ-
ing a first process group and a second process
group, wherein the first process group com-
prises at least one process that satisfies a pre-
determined condition, and the second process
group comprises at least one process that does
not satisfy the predetermined condition; and
when the temperature exceeds the predeter-
mined condition:

running the at least one process of the first
process group within first time periods of the
plurality of time periods that are scheduled
as operation times for the at least one pro-
cess of the first process group and not run-
ning the at least one process of the first
process group within second time periods
of the plurality of time periods that are
scheduled as delay times for the at least
one process of the first process group, and
running the at least one process of the
second process group within each of the
plurality of time periods.

10. The method of claim 9, further comprising:

repeatedly measuring the temperature using a
temperature sensor (210, 310, 410);
repeatedly determining whether the repeatedly
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measured temperature exceeds the predeter-
mined temperature; and

running the at least one process of the first
process group within the first time periods and
the second time periods, when the repeatedly
measured temperature is lower than the prede-
termined temperature.

11. The method of claim 9, wherein the predetermined
condition is that data throughput exceeds a prede-
termined capacity for a predetermined time.

12. The method of claim 9, wherein the predetermined
condition is that a usage rate of a processor exceeds
a predetermined level for a predetermined time.

13. The method of claim 9, wherein the predetermined
condition is related to any one of adisplay, a voice, or
a camera.

Patentanspriiche

1. Elektronische Vorrichtung (101), umfassend:

einen Temperatursensor (210, 310, 410); und
einen Prozessor (120), der dazu konfiguriert ist,
eine Vielzahl von Prozessen innerhalb einer
Vielzahl von Zeitraumen zu planen,

wobei der Prozessor (120) ferner zu Folgendem
konfiguriert ist:

Detektieren, dass eine Temperatur der
elektronischen Vorrichtung (101) eine vor-
bestimmte Temperatur Uberschreitet;
Konfigurieren einer Vielzahl von Prozess-
gruppen, die eine erste Prozessgruppe und
eine zweite Prozessgruppe beinhaltet, wo-
bei die erste Prozessgruppe mindestens
einen Prozess umfasst, der eine vorbe-
stimmte Bedingung erfiillt, und die zweite
Prozessgruppe mindestens einen Prozess
umfasst, der die vorbestimmte Bedingung
nicht erfillt; und

wenn die Temperatur die vorbestimmte
Temperatur Uberschreitet:

Ausfiihren des mindestens einen Prozes-
ses der ersten Prozessgruppe innerhalb
erster Zeitraume der Vielzahl von Zeitrau-
men, die als Betriebszeiten flir den mindes-
tens einen Prozess der ersten Prozess-
gruppe geplant sind, und Nicht-Ausfiihren
des mindestens einen Prozesses der ers-
ten Prozessgruppe innerhalb zweiter Zei-
traume der Vielzahl von Zeitraumen, die als
Verzdgerungszeiten fir den mindestens ei-
nen Prozess der ersten Prozessgruppe ge-
plant sind, und Ausfiihren des mindestens
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einen Prozesses der zweiten Prozessgrup-
pe innerhalb jedes der Vielzahl von Zeit-
raumen.

2. Elektronische Vorrichtung (101) nach Anspruch 1,

wobei der Prozessor (102) zu Folgendem konfigu-
riert ist:

wiederholtem Messen der Temperatur unter
Verwendung des Temperatursensors (210,
310, 410), wiederholtem Bestimmen, ob die
wiederholt gemessene Temperatur die vorbe-
stimmte Temperatur Uberschreitet, und
Ausfliihren des mindestens einen Prozesses der
ersten Prozessgruppe innerhalb der ersten Zei-
traume und der zweiten Zeitraume, wenn die
wiederholt gemessene Temperatur niedriger als
die vorbestimmte Temperatur ist.

Elektronische Vorrichtung (101) nach Anspruch 1,
wobei die vorbestimmte Bedingung darin besteht,
dass ein Datendurchsatz fiir eine vorbestimmte Zeit
eine vorbestimmte Kapazitat tiberschreitet.

Elektronische Vorrichtung (101) nach Anspruch 1,
wobei die vorbestimmte Bedingung darin besteht,
dass eine Nutzungsrate des Prozessors flr eine
vorbestimmte Zeit ein vorbestimmtes Niveau uber-
schreitet.

Elektronische Vorrichtung (101) nach Anspruch 1,
wobei sich die vorbestimmte Bedingung auf ein jegli-
ches von einer Anzeige, einer Stimme oder einer
Kamera bezieht.

Elektronische Vorrichtung (101) nach Anspruch 1,
wobei der Prozessor (120) dazu konfiguriert ist, den
Prozess fir die verbleibenden Zeitrdume mit einer
hohen Nutzungsrate anzutreiben.

Elektronische Vorrichtung (101) nach Anspruch 1,
wobei der Prozessor (120) dazu konfiguriert ist, den
Prozess fiir den Anteil von Zeitraumen nicht anzu-
treiben.

Elektronische Vorrichtung (101) nach Anspruch 1,
wobei die vorbestimmte Temperatur einer Vielzahl
von vorbestimmten Temperaturen entspricht und
der Prozessor (120) dazu konfiguriert ist, eine Zeit-
dauer von mindestens einem von den ersten Zei-
traumen und den zweiten Zeitraumen entsprechend
der Vielzahl von vorbestimmten Temperaturen zu
andern.

Verfahren zum Betreiben einer elektronischen Vor-
richtung (101), umfassend:

Planen einer Vielzahl von Prozessen innerhalb
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einer Vielzahl von Zeitrdumen,;

Detektieren, dass eine Temperatur der elektron-
ischen Vorrichtung (101) eine vorbestimmte
Temperatur tberschreitet;

Konfigurieren einer Vielzahl von Prozessgrup-
pen, die eine erste Prozessgruppe und eine
zweite Prozessgruppe beinhaltet, wobei die ers-
te Prozessgruppe mindestens einen Prozess
umfasst, der eine vorbestimmte Bedingung er-
fullt, und die zweite Prozessgruppe mindestens
einen Prozess umfasst, der die vorbestimmte
Bedingung nicht erflllt; und

wenn die Temperatur die vorbestimmte Bedin-
gung Uberschreitet:

Ausfiihren des mindestens einen Prozesses der
ersten Prozessgruppe innerhalb erster Zeitrau-
me der Vielzahl von Zeitrdumen, die als Be-
triebszeiten fur den mindestens einen Prozess
der ersten Prozessgruppe geplant sind, und
Nicht-Ausfihren des mindestens einen Prozes-
ses der ersten Prozessgruppe innerhalb zweiter
Zeitraume der Vielzahl von Zeitraumen, die als
Verzbégerungszeiten fiir den mindestens einen
Prozess der ersten Prozessgruppe geplant
sind, und Ausfiihren des mindestens einen Pro-
zesses der zweiten Prozessgruppe innerhalb
jedes der Vielzahl von Zeitrdumen.

Verfahren nach Anspruch 9, ferner umfassend:

wiederholtes Messen der Temperatur unter Ver-
wendung eines Temperatursensors (210, 310,
410); wiederholtes Bestimmen, ob die wieder-
holt gemessene Temperatur die vorbestimmte
Temperatur Uberschreitet; und

Ausfiihren des mindestens einen Prozesses der
ersten Prozessgruppe innerhalb der ersten Zei-
traume und der zweiten Zeitraume, wenn die
wiederholt gemessene Temperatur niedriger als
die vorbestimmte Temperatur ist.

Verfahren nach Anspruch 9, wobei die vorbestimmte
Bedingung darin besteht, dass ein Datendurchsatz
fiir eine vorbestimmte Zeit eine vorbestimmte Kapa-
zitat Uberschreitet.

Verfahren nach Anspruch 9, wobei die vorbestimmte
Bedingung darin besteht, dass eine Nutzungsrate
eines Prozessors fiir eine vorbestimmte Zeit ein vor-
bestimmtes Niveau Uberschreitet.

Verfahren nach Anspruch 9, wobei sich die vorbe-
stimmte Bedingung auf ein jegliches von einer An-
zeige, einer Stimme oder einer Kamera bezieht.

10

20

25

30

35

40

45

50

55

15

28

Revendications

1.

Dispositif électronique (101) comprenant :

un capteur de température (210, 310, 410) ; et
un processeur (120) configuré pour planifier une
pluralit¢ de processus dans une pluralité de
périodes de temps,

dans lequel le processeur (120) est en outre
configuré pour :

détecter qu'une température du dispositif
électronique (101) dépasse une tempéra-
ture prédéterminée ;

configurer une pluralité de groupes de pro-
cessus comprenant un premier groupe de
processus et un second groupe de proces-
sus, dans lequel le premier groupe de pro-
cessus comprend au moins un processus
qui remplit une condition prédéterminée, et
le second groupe de processus comprend
au moins un processus qui ne remplit pas la
condition prédéterminée ; et

lorsque la température dépasse la tempé-
rature prédéterminée :

exécuter I'au moins un processus du
premier groupe de processus dans des
premiéres périodes de temps de la plu-
ralité de périodes de temps qui sont
planifiées en tant que temps de fonc-
tionnement pour I'au moins un proces-
sus du premier groupe de processus et
ne pas exécuter 'au moins un proces-
sus du premier groupe de processus
dans des secondes périodes de temps
de la pluralité de périodes de temps qui
sont planifiées en tant que temps de
retard pour 'au moins un processus du
premier groupe de processus, et
exécuter I'au moins un processus du
second groupe de processus dans cha-
cune de la pluralité de périodes de
temps.

2. Dispositif électronique (101) selon la revendication

1, dans lequel le processeur (102) est configuré
pour :

mesurer de maniére répétée la température a
'aide du capteur de température (210, 310,
410),

déterminer de maniére répétée silatempérature
mesurée de maniére répétée dépasse la tem-
pérature prédéterminée, et

exécuter I'au moins un processus du premier
groupe de processus dans les premiéres pério-
des de temps et les secondes périodes de
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temps, lorsque la température mesurée de ma-
niere répétée est inférieure a la température
prédéterminée.

Dispositif électronique (101) selon la revendication
1, dans lequel la condition prédéterminée est que le
débit de données dépasse une capacité prédétermi-
née pendant une durée prédéterminée.

Dispositif électronique (101) selon la revendication
1, dans lequel la condition prédéterminée est qu'un
taux d’utilisation du processeur dépasse un niveau
prédéterminé pendant une durée prédéterminée.

Dispositif électronique (101) selon la revendication
1, dans lequel la condition prédéterminée est liée a
I'un quelconque d’un affichage, d’'une voix ou d’une
cameéra.

Dispositif électronique (101) selon la revendication
1, dans lequel le processeur (120) est configuré pour
piloter le processus comportant un taux d’utilisation
élevé pendant les périodes de temps restantes.

Dispositif électronique (101) selon la revendication
1, dans lequel le processeur (120) est configuré pour
ne pas piloter le processus pendant la proportion de
périodes de temps.

Dispositif électronique (101) selon la revendication
1, dans lequel la température prédéterminée corres-
pond a une pluralité de températures prédétermi-
nées, et

le processeur (120) est configuré pour modifier une
durée d’au moins I'une des premiéres périodes de
temps et des secondes périodes de temps confor-
mément a la pluralité de températures prédétermi-
nées.

Procédé de fonctionnement d'un dispositif électro-
nique (101), comprenant :

la planification d’'une pluralité de processus
dans une pluralité de périodes de temps ;

la détection qu’une température du dispositif
électronique (101) dépasse une température
prédéterminée ;

la configuration d’'une pluralité de groupes de
processus comprenant un premier groupe de
processus et un second groupe de processus,
dans lequel le premier groupe de processus
comprend au moins un processus qui remplit
une condition prédéterminée, et le second
groupe de processus comprend au moins un
processus qui ne remplit pas la condition pré-
déterminée ; et

lorsque la température dépasse la condition
prédéfinie :
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10.

1.

12.

13.

30

I'exécution de I'au moins un processus du
premier groupe de processus dans des pre-
mieres périodes de temps de la pluralité de
périodes de temps qui sont planifiées en
tant que temps de fonctionnement pour I'au
moins un processus du premier groupe de
processus et la non-exécution de I'au moins
un processus du premier groupe de pro-
cessus dans des secondes périodes de
temps de la pluralité de périodes de temps
qui sont planifiées en tant que temps de
retard pour 'au moins un processus du
premier groupe de processus, et
I'exécution de I'au moins un processus du
second groupe de processus dans chacune
de la pluralité de périodes de temps.

Procédé selon la revendication 9, comprenant en
outre :

lamesure de maniére répétée de latempérature
a l'aide du capteur de température (210, 310,
410) ;

la détermination de maniére répétée si la tem-
pérature mesurée de maniére répétée dépasse
la température prédéterminée, et

I'exécution de I'au moins un processus du pre-
mier groupe de processus dans les premiéres
périodes de temps et les secondes périodes de
temps, lorsque la température mesurée de ma-
niere répétée est inférieure a la température
prédéterminée.

Procédé selon la revendication 9, dans lequel la
condition prédéterminée est que le débitde données
dépasse une capacité prédéterminée pendant un
temps prédéterminé.

Procédé selon la revendication 9, dans lequel la
condition prédéterminée est qu’un taux d’utilisation
d’'un processeur dépasse un niveau prédéterminé
pendant un temps prédéterminé.

Procédé selon la revendication 9, dans lequel la
condition prédéterminée est liée a I'un quelconque
d’'un affichage, d’'une voix ou d’'une caméra.
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FIG. 6
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FIG. 7A
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FIG. 7B
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